Novel multimodality endoscopic closure of postoperative esophageal fistula  by Markar, Sheraz R. et al.
NS
a
b
a
A
R
R
A
A
K
E
O
E
E
F
1
d
i
n
e
o
s
c
c
e
i
r
i
t
t
e
2
d
c
f
U
2
hCASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 3 (2012) 577– 579
Contents lists available at SciVerse ScienceDirect
International  Journal  of  Surgery  Case  Reports
j ourna l ho me page: www.elsev ier .com/ locate / i j scr
ovel  multimodality  endoscopic  closure  of  postoperative  esophageal  ﬁstula
heraz  R.  Markara,∗,  Richard  Koehlera,b,  Donald  E.  Lowa,b,  Andrew  Rossb
Department of Thoracic Surgery, Virginia Mason Medical Center, Seattle, WA,  USA
Digestive Disease Institute, Virginia Mason Medical Center, Seattle, WA,  USA
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 23 July 2012
eceived in revised form 28 July 2012
ccepted 1 August 2012
vailable online 7 August 2012
eywords:
sophageal surgery
a  b  s  t  r  a  c  t
INTRODUCTION:  Esophageal  ﬁstula  following  esophagectomy  is associated  with  signiﬁcant  morbidity  and
mortality.
PRESENTATION  OF  CASE:  We  present  the  case  of  a  71-year-old  man  who  underwent  salvage  Ivor-Lewis
esophagectomy,  following  deﬁnitive  chemoradiotherapy  1  year  previously.  On  postoperative  day  9 the
patient  complained  of  chest  pain,  and  a CT scan  demonstrated  extravasation  of  oral  contrast  from  the
gastric  conduit  into  the  right  chest.  A right  chest  drain  and  fully  covered  esophageal  stent  were  placed
at  this  time.  Despite  these  measures,  after  8  weeks,  the esophageal  ﬁstula  persisted.  Ultimately,  ﬁstulaperations
sophageal cancer
ndoscopy/endoscopic procedures
istula
closure was  achieved  using  an interventional  radiology-guided,  endoscopically  placed  over-the-scope
clip  (OTSC).  The  patient  had  no further  complications  and  was  well  at 3  months  follow-up.
DISCUSSION:  The  case  reported  herein  describes  this  novel,  combined-modality  approach  to esophageal
ﬁstula  closure.
CONCLUSION:  This  case  report  demonstrates  a novel,  minimally  invasive,  multidisciplinary  approach  to
hage
ical Athe closure  of  a post-esop
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. Introduction
Anastomotic leak following esophagectomy has a reported inci-
ence of up to 25%1 and has been shown to be associated with
ncreased operative mortality and reduced overall survival.2 Alter-
atives to surgical re-operation include endoscopic management of
sophageal leaks with covered, self-expanding esophageal stents
r endoscopic clip placement.3 Limitations to the use of endo-
copic clips for the treatment of esophageal ﬁstula include the
losing force imparted through these clips and the inability of these
lips to capture sufﬁcient tissue to seal the leak. Furthermore self-
xpanding esophageal stents are also not without complications
ncluding local erosion with ﬁstula formation and migration. More
ecently, an over-the-scope clip (OTSC; Ovesco Endoscopy, Tub-
ngen, Germany) (Fig. 1) has been used with some success in the
reatment of postoperative esophageal ﬁstula.3 We  describe a mul-
imodality endoscopic approach to the closure of postoperative
sophageal ﬁstula using a modiﬁed OTSC technique.
. Presentation of case
A 71-year-old man  initially presented 1 year previously with
istal esophageal adenocarcinoma, and was treated with deﬁnitive
hemoradiotherapy (cisplatin and 5-FU and 50/40 centigray). On
ollow-up endoscopy he was noted to have esophagealthickening
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with nodularity, biopsies showed invasive, poorly differentiated
adenocarcinoma. Subsequent staging with endoscopic ultrasound,
PET and CT suggested T2N0M0 disease. Following extensive dis-
cussion at multidisciplinary tumor board, the patient underwent
salvage Ivor-Lewis esophagectomy.
On postoperative day 9, he complained of increasing right chest
pain, hypoxia and tachypnea. A right chest drain was placed to treat
a right pneumothorax seen on chest X-ray, and CT with oral contrast
at this time showed contrast extravasation from the gastric conduit
into the right chest (Fig. 2). Endoscopy with placement of a fully
covered esophageal stent (Wallﬂex, Boston Scientiﬁc, Natick, MA)
across the anastomosis was performed. One week later, distal stent
migration was noted and the stent was  replaced endoscopically.
Eight weeks following surgery, the patient had a persistent
esophageal ﬁstula with 150–170 cm3 chest tube drainage daily.
Endoscopy could not conﬁdently identify the ﬁstulous tract. Methy-
lene blue was  injected through the drain and ultimately, a guide
wire was  then passed into the tract to facilitate identiﬁcation. The
wire guide was  grasped under endoscopic guidance using a snare
and brought out through the endoscope. Using bi-directional ten-
sion on the wire guide, the endoscope was advanced to the site
of the ﬁstula and an OTSC was  placed (12/6GC device). A second
injection of methylene blue through the drain revealed persistent,
but markedly decreased drainage through the ﬁstula. Accordingly,
a guide-wire was  re-passed through the ﬁstula tract and the proce-
dure repeated, ultimately resulting in placement of a second OTSC
Open access under CC BY-NC-ND license.(12/6GC device) (Fig. 3). By post-procedure day 1, the patient’s drain
output ceased. Follow-up esophageal swallow studies showed no
extravasation of contrast and the drain was  removed (Fig. 4). No
further complications were noted at 3 months follow-up.
BY-NC-ND license.
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a guide-wire to identify the ﬁstula tract, advancement of the endo-
scope over the wire guide resulting in precise OTSC deployment.Fig. 1. Over-the-scope clip (Ovesco Endoscopy, Tubingen, Germany).
. Discussion
Direct surgical repair of esophageal anastomotic leaks is
xtremely challenging and hazardous. Endoscopic and interven-
ional radiological treatment of esophageal ﬁstula and leaks has
ed to a reduction in associated mortality.4 Endoscopic clips have
een used with some success in the treatment of esophageal leaks,
owever they are often too small to treat larger defects and have
oor grasping abilities with limited strength, to allow closure of
carred tissue associated with chronic esophageal ﬁstula. Self-
xpanding esophageal stents have been shown to be effective in
losing esophageal leaks and ﬁstula. However partially covered
tents can be challenging to remove due to ingrowth at uncovered
nds, and fully covered stents are associated with an increased risk
6–43.8%) of migration due to lack of tumor ingrowth or granulation
issue to stabilize the endoprosthesis.The over-the-scope clip (OTSC; Ovesco Endoscopy, Tubingen,
ermany) is fashioned from nitinol, attached to an applicator and
pplied on the tip of the endoscope. Unlike other endoscopically
laced clips, it has the capacity to grasp and strongly compress the
ig. 2. CT scan showing extravasation of contrast into the right chest on postoper-
tive day 9.Fig. 3. Fluoroscopic image showing placement of the over-the-scope clips to seal
the esophageal ﬁstula.
tissue without provoking ischemia or laceration.3 The OTSC system
has the ability to treat large defects by grasping up to 15 mm of
tissue and can compress hardened tissues until the wall defect has
healed through delivery of a compression force of approximately
8–9 N.5 Previous reports have demonstrated the effectiveness of the
OTSC system in the closure of post-operative esophageal leaks.3
The OTSC system has several technical advantages in closure
of chronic esophageal ﬁstula including the anchor clamp and three
rigid hooks, that are useful in pulling together frayed and indurated
tissues, as well the teeth of the clip and the strong compression
force incurred. However accuracy of OTSC placement is crucial to
success is esophageal ﬁstula closure. This case describes a novel
combined modality approach to esophageal ﬁstula closure, by usingFig. 4. Esophageal swallow study showing closure of the ﬁstula with the over the
scope clips and no extravasation of contrast.
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. Conclusion
To the best of our knowledge this is the ﬁrst reported attempt to
lose a post-operative esophageal ﬁstula using this multi-modality
TSC technique described here. This approach demonstrates the
uccessful use of a minimally invasive technique, using a guide-
ire to facilitate the accuracy of ﬁstula closure resulting in
ecreased morbidity.
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